Caesarian Section was performed on 62 patients who chose regional anaesthesia (epidural or subarachnoid) in preference to general anaesthesia. Results are presented and discussed with a review of relevant literature.
INTRODUCTION
Central neural blockade (CNB) either by epidural (EDB) or subarachnoid (SB) block has received mixed enthusiasm for caesarian section (CS) over the years. Beneficial and harmful effects of the technique compared with general anaesthesia have been ascribed to both mother and infant by various authors.
Earlier studies have not always taken account of physiological changes in late pregnancy which are now well documented. During the past decade the importance of avoiding aortocaval compression, maintaining the raised cardiac output of pregnancy, prevention of hypotension and maintenance of blood gases during CS have been recognized. New information on the pharmacology of local anaesthetic agents and the influence of CNB on maternal function has also become available.
There is increasing interest in the psychological interactions between mother and infant at birth and shortly after. The importance of such contact is debatable and remains to be clarified. Preliminary questioning by the author indicated that a substantial number of women who had received general anaesthesia (GA) for CS felt emotionally deprived.
Finally there have been no studies to assess in depth the subjective impressions of patients receiving CNB for CS. The operation (CS) has emotional overtones for the patient qUIte unlike any other operation and intra abdominal surgery under CNB is a major test of effective anaesthesia since some discomfort may occur despite objective signs of effective blockade. Patients with certain personalities however may be more willing to tolerate discomfort associated with CS which they would not accept for other surgeryjust as many parturients accept and expect discomfort in labour which would otherwise be quite unbearable. The influence of behavioural and cultural patterns on the responses of an individual to pain are particularly pertinent when related to childbirth.
A group of patients who freely chose CNB for CS were studied. This paper reports this study and discusses results with a review of relevant literature. Sociological aspects of the study will be reported in a subsequent paper.
METHOD
The study included all patients who requested CNB for CS in a Maternity Unit during a twenty-two month period.
The following information was recorded for each patient: age, marital and hospital status, parity, previous obstetric history, previous surgery, reason for CS, duration of labour (in the non-elective case) and time interval between institution of blockade and delivery.
Type of block, local anaesthetic agent and dose, incision-delivery interval, Apgar scores at 1 and 5 minutes (assessed by independent observer), birth weight and estimated gestation, drugs administered during surgery and any surgical or anaesthetic complications.
After operation the following information was noted: the number of postoperative epidural top-up doses and the agent used (where applicable), other drugs administered in the first 48 hours and any postoperative complications.
Anaesthetic regime
During the pre-operative assessment for elective CS the anaesthetist at his discretion offered CNB for the procedure. The advantages and the disadvantages were discussed and when possible an introduction arranged with a patient who had recently received CNB for CS. Photographs showing a patient during various stages of the procedure were discussed in order to provide as much insight as possible to the mother contemplating the method. The anaesthetist was careful not to show bias in favour of the method over GA, and each method was described as being equally safe for the infant.
Patients with an established epidural block in labour requiring CS were also offered CNB at the anaesthetist's discretion, providing there were no over-riding obstetric contra-indications present.
Apart from oral magnesium trisilicate during labour and prior to CS no premedication was given. An intravenous infusion was commenced and at least 500 ml of Ringer Lactate or dextrose 5 % administered. Patients without an epidural catheter already in situ were placed in the left lateral position for either epidural or subarachnoid block. The epidural catheter was inserted in the lumbar region via an 18 g Tuohy needle, and after a test dose of lignocaine 1% 2 ml, a dose suitable for surgery was given through a disposable filter. Subarachnoid block was performed via a disposable spinal needle (25G) and cinchocaine 0.5% in 6% dextrose introduced from a heat sterilized ampoule. The patient was then repositioned until a satisfactory bilateral blockade was accomplished.
When pin-prick testing revealed a sensory block at least as high as T.8, the patient was moved into a left lateral tilt position with a 10° firm wedge under the right buttock. Blood pressure was measured frequently by a sphygmomanometer, and oxygen was administered at 4 l/min. via an M.C. face mask prior to delivery. Atropine 0.6 mg was given routinelv and facilities for induction of general anaesthesia were at hand. In addition ephedrine 30 mg was available and after delivery Syntocinon 5-10 units was given intravenously. Constant observation, reassurance and conversation with the patient was maintained throughout.
The father of the infant was invited to sit next to the patient during the operation if the surgeon had no objection. Early contact (including cuddling between the parent(s) and newborn) was encouraged as soon as possible after birth when the mfant's condition was satisfactory.
Post-operativelY most patients who had received epidural block were invited to continue with the use of top-ups with bupivacaine 0.25'lc as the main provision of analgesia. Generally, there was no time limit set upon the duration of epidural post-operative analgesia, and this depended on patient opinion of the effectiveness and side effects of continuing blockade.
Patients were encouraged to ask for further analgesia if required (usually an opiate) and sedation at night. In the recovery room passive leg exercises and half-hourly turning was performed. Intravenous fluids were discontinued as soon as possible (usually less than 8 hours) and patients allowed to eat and drink according to their appetite. Mothers were allowed as much flexibility as possible in seeing their babies and suckling was encouraged usually at the first feeding 4-6 hours after delivery.
RESULTS
Sixty-two patients received CNB for CS during the 22 month period. This represents 15 % of the total number of CS performed in the unit. The mean age was 27 years (range 17 -41 ). Parity and previous obstetric history related to parity ( Figures I and 2 ) illustrate that only one out of 50 previous b:rths in the parity I and 2 groups had been a normal delivery. Patients requesting CNB for CS tended to be older and to have undergone a previous CS under general anaesthesia. The prime indication for CS is shown in Table 1 . Three patients were diabetic and receiving insulin therapy. Two had chronic bronchitis and a further two patients had acute bronchitis at the time of operation.
Caesarian Section was elective in 44 patients. The remaining 18 patients were emergency procedures and had been in labour for a mean 11.6 hours, and 16 had received epidural analgesia with bupivacaine 0.25 % via an epidural catheter for a mean 5.5 hours.
Drugs used during labour prior to CS included an opiate (6), diazepam (5), phenothiazine (3) and phenobarbitone (1). Three cases had received betamethasone in anticipation of a premature infant. Forty-nine patients had received no prior medication other than oral magnesium trisilicate.
Seventeen patients received subarachnoid block and the remainder epidural block. Although satisfactory levels of blockade were achieved in the majority of cases, one subarachnoid block failed to spread higher than Ll (a repeat block was satisfactory). Another patient received an epidural dose via a catheter but it became clear that the epidural space had not been located: subarachnoid block was therefore performed in order to avoid systemic local anaesthetic toxicity. In two patients the level of block was unexpectedly high -to T 1 in both cases. Apart from mild dyspnoea in one of these however surgery continued uneventfully.
Two patients were too uncomfortable to continue throughout the procedure and received a supplementary general anaesthetic: one experienced pain at incision of the parietal peritoneum, and the other after delivery following surgical manipulation of the kidneys. Nineteen patients received no other medication apart from atropine or nitrous oxide as a supplement at some stage of the procedure and 21 received a sedative (diazepam 2.5-10 mg on 17 occasions, thiopentone 50-125 mg on 4 occasions and droperidol 5 mg once). An antiemetic agent (metoclopramide 5-25 mg) was given intravenously to half the patients for nausea. This nausea was usually short lived and most frequently occurred either in the early stages of CNB or after delivery during uterine closure, peritoneal closure or tubal ligation. Only one patient had intractable severe nausea throughout the procedure.
Arterial blood pressure fell to levels sufficient for the anaesthetist to administer ephedrine 2.5-20 mg intravenously to 14 patients. Eleven of these had received epidural and five subarachnoid block. The grounds for giving ephedrine were clinical (e.g. pallor, nausea, drowsiness) in the presence of hypotension (systolic B.P. below 100 mmHg) and which had not been prevented by the routine intravenous fluid pre-Ioad and atropine. Hypotensive episodes invariably occurred prior to the onset of surgery and were transitory, since the response to ephedrine was rapid. On no occasion was hypotension prolonged or a cause for alarm.
The mean surgical incision to delivery interval was 15.3 min. Patients with the two longest intervals, of 47 and 52 minutes respectively, had infants with Apgar scores (1 minute) of 8 and 7.
The lowest Apgar score at one minute after delivery was 6 and occurred in three cases. All scores at 5 minutes were 8 or above. The mean birthweight was 3.471 kg and the smallest infant (1.188 kg) had an Apgar score of 7 at 1 minute.
Some difficulty was noted in two patients with delivery of the foetal head due to a tonic uterus. Disengagement of the head from the pelvis was also occasionally felt to be more difficult than under general anaesthesia. In three cases the surgeon was able to advise the patient during surgery regarding unexpected findings which allowed decisions to be made regarding sterilisation.
In the post operative period most patients who had received epidural block for surgery continued to accept top-up doses of bupivacaine 0.25 % by this route (Table 2) . Whilst most patients experienced worthwhile pain relief, as reflected in the number of doses given over several hours, one-third received less than 5 doses either because of poor analgesia (e.g. unilateral block) or because side effects were bothersome (e.g. leg weakness).
Typical symptoms of spinal headache occurred on the fourth day in only one patient who had received subarachnoid block: however the symptoms were mild and had completely disappeared after 12 hours. A patient with pruritis gestationalis received complete relief from distressing itchiness after epidural block post operative analgesia.
DISCUSSION
Caesarian Section in an awake patient IS undoubtedly a major test of regional anaesthesia. The operation may be lengthy, profound blockade of many nerves is required, strong visceral stimulation is present, sudden cardio-vascular changes are compounded by posture, and foetal well-being may be influenced by several physiological factors and drugs. Furthermore, ~he patient herself is likely to be apprehensive, excited and expectant towards an event which will be the culmination of her pregnancy. To see and touch her infant at birth may often be her prime motivation and supplementary sedation therefore -which might otherwise be desirableis not attractive for this procedure.
A crude measure of success is the number of patients who required change to a general anaesthetic. Only 2 in the present series (3.3%) requested a general anaesthetic during the procedure. This compares favourably with Shnider ( 1970) where general or "light anaesthesia" was required in 10% of cases in order to allow surgery to continue and Milne and Murray Lawson (1973) where 7.7 % required general anaesthesia. Nevertheless only a minority of patients in this series were comfortable enough to require no additional medication (other than atropine and an oxytocic). Magno et al. (1976) also recorded discomfort at some time in most cases and pain during traction of abdominal organs. Although the imposition of an unpleasant ordeal on the patient is clearly unjustified, she should be warned that some discomfort is common for part of the procedure. The potential causes for the latter and suggested management are as follows:
Level of Block: Although precise identification of the extent of blockade was not recorded in the present report, most authorities state that an upper level reaching T6 is required if maternal pain is to be minimized (Bonica 1969 , Crawford 1972 . The lower limit has been less clearly defined although blockade of the sacral nerve roots is usually advised. Following subarachnoid block these nerves are invariably blocked whereas after epidural block they may be spared.
Difficulty in attaining an ideal upper limit of block was more noticeable following subarachnoid block, due to the speed of onset and necessary posturing of the patient to avoid aortocaval compression. On the other hand a one-sided predominance was noted more frequently following epidural block.
Narcotic and/or Sedative Supplementation: The commonest periods of discomfort were during closure of the uterus, division of fallopian tubes and peritoneal closure. Nitrous oxide 50% or less in oxygen via the M.C. mask and/or intravenous sedatives proved beneficial on these occasions.
Nausea: This proved troublesome enough to warrant an antiemetic agent in 50% of the series. Only occasionally was nausea related to hypotension, and occurred most frequently after delivery. Usually it was of brief duration, but one patient was nauseated throughout the procedure. This high incidence of nausea is much greater than that reported by other authors avoiding ergometrine; Milne and Murray Lawson (1973) noted an incidence of nausea associated with oxytocin of only 2 % . It is difficult to explain the large differences in incidence of nausea. The oral antacid given routinely before the patient arrived in the theatre may have aggravated the symptom. Alternatively there may have been a tendency to administer metoclopramide unnecessarily for a symptom which would have quickly disappeared in any case, although it would seem reasonable to consider administering the drug prophylactically.
Shivering: This symptom was a minor nuisance in a number of cases and has not received attention in previous studies. The time of onset was variable and it was sometimes troublesome in the post operative period. Diazepam usually alleviated the symptom. HYPOTENSION CNB is accompanied by widespread autonomic blockade and lowered peripheral resistance (PR): a fall in blood pressure (BP) is to be expected. Case reports of sudden syncope and death following CNB caused earlier authors (Spencer 1937 ) to postulate special maternal "sensitivity" to the procedure. Failure to appreciate the importance of aortocaval compression in the supine position and of hypovolaemia explains many such disasters.
Autoregulation of placental flow is thought not to occur; perfusion depending on arterial pressure. (Ladner et al. 1970.) Hypotension is therefore undesirable. Measures to avoid or reduce hypotension include a) prior infusion of a balanced salt solution 0.5-1.0 I (WoIlman and Marx 1968). b) administration of atropine. c) prevention of aortocaval compression by uterine displacement. d) administration of a vasopressor. e) Intermittent calf compression. The relative merits of these measures have been investigated by Clark, Thompson and Thompson (1976) who found that hypotension (defined as a systolic BP less than 100 mmHg) occurred in 92% when no precautions were taken, and in 53 % when a fluid pre-load intravenously (1000 ml of 5 % dextrose) and uterine displacement were used.
Other authors (Forthman and Adriani 1957 , Moya and Smith 1962 , Milne and Murray Lawson 1973 , Magno et al. 1976 , James et al. 1977 ) noted hypotension in from 16% to 82% of patients despite institution of some or all of the forementioned prophylactic measures. It should be stressed however that these authors have used different definitions of hypotension and are not therefore comparable.
In the present series ephedrine was administered in 23%. This compares with 33% reported by J ames et al. (1977) in order to raise systolic BP above 90 mmHg. Ephedrine was given in 17% of patients who received subarachnoid block as opposed to 24% who received epidural block. However, it must be noted that all the subarachnoid block patients underwent elective CS. The adrenaline in the epidural blocks may have counteracted the tendency to hypotension.
Atropine 0.6 mg was administered routinely to prevent vagal preponderance on heart rate in the presence of possible blockade of sympathetic cardioaccelerator fibres.
Uterine displacement is important since the ability to compensate for aortocaval compression is diminished in the presence of CNB. Sprague (1976) recommended the right lateral position during preparation for spinal block followed immediately by left semi-lateral tilt in order to achieve optimum bilateral anaesthesia whilst avoiding a period in the supine position. Although Ansari et al (1970) did not prevent hypotension following spinal block by ten degree leftward tilt, they showed considerable improvement in foetal oxygenation compared with the supine position. Left tilt is more effective than right tilt in preventing caval compression (Drummond et al. 1974) and this has been confirmed by James et al. ( 1977) during CS under epidural block. James, Greiss and Kemp (1970) following studies of uterine blood flow concluded that if a vasopressor was required in order to counter hypotension, a beta agonist was preferable.
Ephedrine has been recommended as a orophylactic measure by Shnider (1970) . However, it would seem unnecessary in cases with prior infusion of fluids and uterine displacement. Caution is required also to prevent hypertension when both an oxytocic and vasopressor are used ( especially ergometrine and alpha agonists) and in the presence of pre-eclamptic toxoemia (Forthman and Adriani 1957) . Hypertension was not noted in the present series.
MATERNAL VENTILATION
Motor blockade extending to T. 7 produces weakness of the abdominal and lower intercostal muscles (Bonica 1969 ) and possible impairment of ventilation. Hypotension, sedation and hindrance of diaphragmatic movement may also compromise gaseous interchange. In this series two patients experienced a block extending to T.l causing transient dyspnoea.
Several studies have shown the effects of CNB on maternal blood gases during CS. Moya and Smith ( 1962 ) noted dyspncea following spinal block, but reported that maternal PaC0 2 changed minimally providing hypotension did not occur. Magno et al. (1976) and J ames et al. ( 1977) also demonstrated normal maternal PaC0 2 during epidural block (i.e. the normal respiratory alkalosis of pregnancy was maintained) .
CNB offers the opportunity to provide 100% oxygen prior to delivery. Thus J ames et al. ( 1977) measured a mean maternal Pa02 of 383 mmHg at uterine incision in an epidural block group compared with 313 mmHg under general anaesthesia (F 1 0 2 0.66). However there was no statistically significant difference between O 2 tensions in umbilical vessels in the two groups.
NEONATAL CONSIDERATIONS (a) Immediate neonatal outcome: In the present series 9 (14%) infants were mildly depressed at birth (i.e. Apgar at 1 minute being 6 or 7). There was no correlation in this series between the Apgar score, hypotension, other medication or skin incision to delivery interval. It should be stressed that the present series (unlike most others which include only elective "ideal" cases) included at least 10 cases (Table 1) with evidence of either acute or chronic placental insufficiency at the time of surgery. Of these the lowest Apgar score (1 minute) was 7 with associated fulminating hypertension at 33 weeks gestation.
Provided hypotension and aortocaval compression are avoided, a prolonged incisiondelivery interval should not cause foetal deterioration. Foetal acidosis with CNB correlates with maternal hypotension (Wollman and Marx 1968, Datta and Brown 1977) . It has been suggested that the uterine incision-delivery (U-D) interval is of greater importance (Crawford, Burton and Davies 1973) . Unfortunately the U-D interval was not measured in this series but in the two cases where some difficulty with delivery was recorded the Apgar scores were both 9.
Although assessed independently the Apgar score is a crude measurement. Acid base studies of umbilical artery (UA) and vein (UV) at birth are more objective and sensitive. Thus Magno, Kjellmer and Karlsson (1976) recorded foetal acidosis in a patient following hypotension and yet the Apgar score was 9 at 1 minute. Acid base studies were not routinely performed in this series. Magno et al. (1976) in a series of studies concluded that neonatal respiratory depression occurred to the same degree with epidural block as with general anaesthesia for CS, although improvement of base deficit was more rapid following epidural block. J ames et al.
( 1977) also compared epidural block with general anaesthesia for CS and noted vigorous infants and similar Apgar scores with both methods, although the general anaesthesia group had better UA and UV pH valuesprobably due to a longer U-D interval in the epidural group. They concluded that neither technique could be vigorously recommended over the other from the immediate neonatal point of view. Palahniuk et al. (1977) also found no major neonatal difference between epidural block and two different general anaesthesia techniques. It seems then that when ideal conditions exist both techniques (general anaesthesia or CNB) can anticipate an equally good neonatal outcome.
(b) Infant neurobehaviour related to anaesthesia: Rapid transplacental transfer of parenteral analgesic, sedative and inhalational agents is well established. These drugs influence infant behaviour (Scanlon et al. 1974 ) and maternal-infant bonding (Brazelton 1961 ). An attraction of CNB for CS is that depressant drugs can be avoided prior to delivery and an alert mother may have contact with her infant immediately after birth. With subarachnoid block alone there is clearly no drug depression of the neon ate because of the negligible maternal blood levels. Following epidural block however peak circulating levels of local anaesthetic occurs after about 20 minutes and depending on the concentration of the free drug, varying degrees of placental transfer will occur prior to delivery. Scanlon et al. (1974) and reported significant differences between infants of mothers who had received epidural block in labour from those who were delivered without medication; in particular they noted diminished muscle tone Anae.lthesia and Intensive Care, Vol. Vll, No, 1. February, 1979 and described the infants as "alert but floppy". However, Corke (1977) (using a different agent) was unable to confirm Scanlon's findings. In the present series detailed behavioural examination was not routinely performed.
POST OPERATIVE CON SIDE RA TIONS CNB provides the opportunity for continued high quality pain relief without unwanted sedation. Discomforts following general anaesthesia (cough, nausea, sore throat, drowsiness) are avoided and return of appetite and intestinal absorption allow early eating and drinking. On the other hand pain relief may be disappointing, leg weakness may be irksome and patient mobility delayed. Immobility per se is a cause of deep vein thrombosis. Loss of bladder sensation may require recatheterisation and pressure areas require nursing attention. Headache related to dural puncture may be incapacitating and is especially unwanted in a nursing mother. Neurological complications are rare and have been discussed in detail by U subiaga (1975) .
Pain Relief: Although the majority of epidural block patients received reasonable pain relief with post operative top-up doses there were several causes of dissatisfaction. Unilateral dominance of analgesia was not uncommon and others -despite good wound analgesiaremained uncomfortable with various abdominal aches. Such symptoms reflect the diffuse innervation of the viscera and probable stimulation from intestinal distension and collection of blood in the peritoneum. Others experienced severe pain when delay in top-up doses occurred. Whilst not measured objectively, tachyphylaxis undoubtedly occurred. It is possible therefore that a continuous epidural infusion would provide more efficient pain relief than intermittent top-up doses; Green and Dawkins (1966) reported 80 % effective constant analgesia following abdominal surgery with the technique.
Side Effects: There were no serious side effects in the series. Clinical toxicity following epidural analgesia was not noted, nor was hypotension troublesome. Patients were encouraged to sit out of bed and move. Fainting did not occur although two cases felt "light headed" when sitting.
Leg weakness was variable in its severity and duration. Despite reassurance the profound motor block following spinal block was upsetting to some patients. Passive leg movements, and more recently intermittent calf compression, provided some relief. Postoperative shivering and excitement were seen occasionally, and these symptoms were usually relieved by diazepam.
Headache: There were no inadvertent dural taps in the series and only one typical headache followed subarachnoid block (6 % ) -this was mild and transitory. It is possible that headache following dural tap is more common in obstetric patients (Moir 1971) . Nevertheless by using 25 or 26 swg spinal needles the incidence is acceptable (Ebner 1959) and it is unnecessary to impose bed rest afterwards. Accidental dural tap with a larger needle invariably causes headache and is best prevented by means of an epidural infusion or a "blood patch" if conservative measures fail.
Deep Vein Thrombosis (DVT):
Pulmonary embolism is currently the biggest cause of maternal death, and the risk is much higher following CS than after a vaginal delivery (Tindall 1971) . Early postoperative mobility is known to reduce venous stagnation and DVT, and it might therefore be argued that continued CNB will prevent leg movement and therefore encourage stagnation and thrombosis formation. On the other hand CNB increases lower limb blood flow by more than 200%, (Stanton-Hicks 1975) and most patients in fact are able to move their legs when weak blockade is maintained. It is also possible that circulating local anaesthetic agents reduce venous thrombosis by inhibiting white cell adhesion (Cooke et al. 1977) . At any rate there is no evidence that CNB increases the incidence of DVT.
There were no clinical cases of DVT in this small series.
Pressure Areas: Attention to the sacrum and heels is important with CNB in order to prevent sores. One patient in the series complained of residual localised heel numbness an.d excoriation which did not completely resolve until six weeks post partum.
EPIDURAL OR SUBARACHNOID BLOCKADE?
The relative merits of the two approaches to CNB have been summarised in Table 3 , and there are clearly advantages with each method. It is possible that a combination of epidural and low subarachnoid block may be beneficial.
Low subarachnoid block provides the main component for surgical analgesia. It is achieved quickly, is profound in character and avoids absorption of local anaesthetic into the circulation. Ann epidural catheter in an upper lumbar interspace can be used to "round off" the block: a small dose of lignocaine is satisfactory and peak circulating levels are much less than with epidural block alone. The epidural block can be continued into the postoperative period via the catheter -which is positioned in the upper lumbar or lower thoracic region should "spare" the lower lumbar and sacral nerve roots, and therefore allow analgesia of the wound yet minimal disturbance of leg movement.
CONCLUSIONS
This small series supports the overall safety for both mother and infant of CNB for CS. Providing there are no over-riding anaesthetic or obstetric factors and the expertise exists the mother herself should ideally be given an opportunity to choose between being awake or asleep when her child is delivered.
Nevertheless some discomfort for the patient is common, preparation of the patient is time consuming and extra demands are made on all the theatre staff. There is as yet no evidence that CNB offers any advantage over GA to the neonate.
Patient selection for CNB is important and the method wiII likely appeal only to a minority. The author believes that patients best choose themselves after a full and unbiased explanation.
